No comprehensive revision of Micromeria is available and uncertainties about the taxonomy of the genus have lasted for a long time. Since the last synopsis many new data from both morphological and molecular genetic studies have been accumulated and, consequently, the number of accepted taxa and the delimitation of the genus have changed considerably. The authors provide a review of recent and unpublished research on the genus, a new circumscription and description of the genus and an updated distribution map. All published Micromeria names are listed with a reference to their current taxonomic position. Names of taxa currently placed in Micromeria are provided with type citations. A new combination, M. cristata subsp. kosaninii, is validated, along with the new name M. longipedunculata for the illegitimate M. parviflora of Reichenbach. The author standard abbreviation E. F. Chapm. is proposed for one of the authors of M. graeca subsp. cypria and 24 names are typified. Taxonomic problems needing special attention in future research are identified.
Introduction
The genus Micromeria, distributed from the Macaronesian-Mediterranean region to southern Africa, India and China, was described by Bentham (1829) . It belongs to Lamiaceae subfam. Nepetoideae tribe Mentheae subtribe Menthinae and is considered as part of the vaguely defined "Satureja complex". To accommodate the apparent morphological diversity many taxonomists have split this complex into several genera, mainly Satureja L., Clinopodium L., Calamintha Mill., Acinos Mill. and Micromeria Benth. (Bentham 1848; Boissier 1879; Ball & Getliffe 1972; Davis 1982; Doroszenko, unpubl. Ph.D. thesis Edinburgh Univ. 1986 ). Others lumped the group to a single genus Satureja s.l. (Briquet 1896; Brenan 1954 ; Greuter & al. 1986; Seybold 1988) or Clinopodium (Kuntze 1891: 513-516) . These different views on the generic limits of the "Satureja complex" resulted in considerable taxonomic confusion.
Recent studies of the phylogeny and generic status of Satureja s.l. using cladistic analyses of molecular data have contributed a lot to a better understanding of the group. Of particular relevance are papers by Wagstaff & al. (1995) , Prather & al. (2002) , Trusty & al. (2004) and Bräuchler
Material and methods
The studies conducted by the authors were based on extensive herbarium work, including material of the herbaria B, BM, BOL, BOLO, BP, BR, C, DBN, E, EA, FR, FT, G, GOET, HAL, HBG, HEID, HOH, JE, K, LISC, LZ, M, MA, MO, MPU, MSB, NBG, NU, P, S, SAM, SRGH, STU, TCD, TO, TUB, UPS, W, WAG, WU, Z and ZT (herbarium abbreviations according to Holmgren & Holmgren 1998+ ) and literature research accompanied by observations of plants both in the wild and in cultivation.
Digital images of type specimens cited are found in ALUKA (2008) , the Zürcher Herbarien Database (2008) , the Virtual Herbaria (2008) and the Virtual Herbarium Berlin (Röpert 2008) . Standard abbreviations of authors, periodicals and exsiccata conform to IPNI (2008 ), BPH online (2008 and IndExs (Triebel & Scholz 2008) , respectively. Of great help were also the following digital resources: for literature Bibliotheca Digital CSIC ), Botanicus Digital Library (2008 , BHL (2008) and Gallica (2008) ; for collector and author details TL-2 Online (2008); for completion of the names list IPNI (2008) and the World Checklist of Lamiaceae ( Govaerts & al. 2008) . The work presented here will in turn serve as a revision of Micromeria names in the latter two databases. Perennial herbs, subshrubs or shrubs, rarely annual herbs (only a few specimens of M. imbricata from NE tropical Africa), ± aromatic, 2-130 cm tall, with simple hairs and glands. Leaves opposite, petioles usually distinct but short or minute; blade ± leathery, up to 2-30 × 1-11 mm, often revolute, margin thickened, entire or with a few obscure teeth. Inflorescence thyrsoid or sometimes raceme-like, lax or dense and spike-like; bracts usually similar to the ordinary leaves (sometimes much narrower) but mostly gradually smaller upwards in the inflorescence; cymes 1-many-flowered, often 2 or rarely 3 in the axils of the same node; peduncles minute to 12 mm long, sometimes flat; bracteoles present (also in 1-flowered cymes), small, rather narrow. Calyx 5-lobed, scarcely accrescent, almost actinomorphic to distinctly 2-lipped, 2-11 mm long; tube (12-)13-15-veined with prominent veins, hairy or sometimes glabrous inside near the throat; posterior lip 3-lobed; anterior lip 2-lobed, divided to the base, with the lobes mostly longer and narrower than those of the posterior lip. Corolla strongly 2-lipped, purple, pink violet or white, 3-20 mm long, sometimes shorter and cleistogamous, rarely female; posterior lip emarginate; anterior lip almost flat, 3-lobed with the mid-lobe broader. Stamens 4, ascending under the posterior corolla lip, thecae divaricate, apparently separated on a short connective. Style lobes equal, subequal or sometimes with lower branch slightly longer. Disc rather small, hardly lobed. Nutlets brown or brownish, matt, glabrous or rarely with a single eglandular hair at apex (in M. imbricata) , 0.6-1.5 × 0.3-0.8 mm, 1.15-4 times longer than broad, apex acuminate, acute, subacute or rounded to obtuse, with a ± distinct areole at the scar, producing mucilage when wet. 2n = 20(?), 26, 30, 48, 60. No sections accepted within the genus. As circumscribed here, Micromeria includes about 54 accepted species with 32 subspecies and 13 varieties. The number will probably change in the near future since on the one hand some new species are to be described while on the other hand at least 15 of the species are doubtful concerning their distinctness from closely related taxa and might prove conspecific. The infraspecific classification in many parts is in need of a thorough revision.
Micromeria
The name Micromeria has been conserved against Xenopoma Willd. in Mag. Neuesten Entdeck. Gesammten Naturk. Ges. Naturf. Freunde Berlin 5: 399. 1811 and Zygis Desv. in W. Hamilton, Prodr. Pl. Ind. Occid.: 46. 1825 (Babu 1969) , both then monotypic New World genera. The corresponding types represent one and the same species, today included in Clinopodium (C. vimineum (L.) Kuntze) and thus are no longer regarded as congeneric with the species here included in Micromeria.
Distribution
Mediterranean area, Portugal, Madeira, Canary Islands, Cape Verde Islands, E Nigeria, Equatorial Guinea (Bioco), Cameroon, Tschad (Tibesti), Sudan, Ethiopia, Eritrea, Djibouti, Somalia, D. R. Congo, Rwanda, Burundi, Uganda, Kenya, Tanzania, Angola (Huila Plateau), E Zambia, Malawi, Mozambique (Manica Prov.), South Africa, Lesotho, SW Saudi Arabia, Yemen, Oman, Iraq (Kurdistan), Iran, Afghanistan, N Pakistan, Nepal, Bhutan, India, Myanmar, China (Yunnan and Guizhou) (Fig.1) . Reports from S Algeria and N Niger are doubtful and need confirmation by recollecting. There are uncertainties about the distribution area in Myanmar and China.
Rearching from sea level to more than 2000 m in the Mediterranean and Macaronesia; 400-4500(?-4800 m) in tropical to subtropical Africa and Asia; mostly occurring in moderately dry areas with a rather long dry season.
List of published names
All names published in Micromeria at the rank of species or below are recorded in alphabetical order. Currently accepted names are marked in bold, invalidly published names are put in square brackets. The records of synonyms contain a cross reference to the currently accepted name. The basionyms are given. Infraspecific taxa are listed alphabetically under the species entry irrespective of rank; combinations of the same basionym at different ranks are united under one entry. Autonyms are only included where infraspecific taxa are accepted. Types belonging to Micromeria names are listed, but types of names that are referred to other genera have been omitted.
Note. -The W isotype has no original label and the collection date apparently was retyped erroneously as "avril" instead of "août" as is mentioned in the protologue and written on the label of the E isotype. Note. -Gandoger (1910) listed several names as infraspecific taxa without indication of rank ("sous-espèces, races ou formes"). His names therefore are validly published but inoperative in questions of priority except for homonymy (see McNeill & al. 2006: Art. 35.3 & 53.4) . This combination, however, is illegitimate, because it includes the legitimate name "barceloi" under the illegitimate "approximata". Note. -Table 161 represents an illustration with an analysis ( McNeill & al. 2006: Art. 42.4 Note. -Many of the Micromeria names published by Lojacono-Pojero (1907) without doubt are to be placed in synonymy to M. graeca. Judging from the diagnoses and the accompanying illustrations it is, however, often not possible to assign the taxa to one of the currently accepted subspecies without revising the whole group. Types of Lojacono's names have not been traced for this paper. His herbarium according to Stafleu & Cowan (1981) Note. -This name is accepted at species rank by Pignatti (1982) and with doubt placed in synonymy to Satureja graeca subsp. garganica by Briquet (1895: 421 McNeill & al. 2006) needs to be treated as such. The reference to the basionym, however, is very cryptic ("Micromeria conferta Cass." apparently a miss-citation of Coss. & Daveau).The fact that only one specimen is cited and a description (in Italian) is given obscures the new combination even more. This species is included under M. juliana by Siddiqi (1985 (Pignatti 1977) or in M. microphylla (Doroszenko unpubl. Ph.D. thesis, Univ. Edinburgh 1986) . Further studies are needed to examine the delimitation between the two taxa, even more so since obvious morphological and ecological affinities with M. marginata exist. For the time being we think it is best to follow Valsecchi (1978) and treat it as a distinct species. The latter author has designated a lectotype for "M. cordata Moris" from TO ("M. cordata Moris, nelle fissuri delle rupi, Monti di Oliena, Giugno 1852", photo!). Bertoloni's name, however, has priority and there is no evidence that the Moris collection received by him was a duplicate of the "lectotype", consequently the typification by Valsecchi is rejected here. The only specimen preserved at BOLO and annotated as "Satureja cordata Moris" by Bertoloni has no locality on the label but a note indicating it as sent by Moris in 1856, which means prior to publication of the species description. This is the only collection unambiguously representing original material and therefore is chosen as lectotype here. (1836) as part of his "Centuria plantarum exsiccatarum anno 1835 in Turcia-europaea collectarum" under the name Thymus inodorus Desf. It was collected in Rumelia (probably in the Rhodopian mountains) by Füle, Hinke or Manolesko (all then collectors sent out by Frivaldszky; Degen 1896). Hampe (1837) subsequently identified the plant as representing a new species, which he described as T. cristatus. Since the whereabouts of his herbarium of phanerogams are uncertain, a specimen of Frivaldsky's "Centuria" traced at BP is designated as lectotype here. The plants on this sheet represents part of the original material, probably an isotype (though neither annotated by Hampe nor labelled with his name, but Frivaldszky's original determination instead). No duplicates have been traced so far, but might be present in numerous herbaria (e.g., G, K, P, W). Note. -This taxon was described as a species by Sili6 (1979) and included as a subspecies under Satureja cristata by Greuter & al. (1986 Note. -Sili6 (1979) cites this as "f. longidens Rohl.", whereas originally it has been described as a variety and was reduced to the rank of a forma later (see above). Note.
M. cordata
-Micromeris cymuligera has always been regarded as isolated within the genus with respect to its annual habit and special anther structure (Boissier 1879; Bräuchler & al. 2005 ; Briquet 1896; Davis 1982) . Weak affinities towards sect. Micromeria (Doroszenko unpubl. Ph.D. thesis, Univ. Edinburgh 1986) have been suggested based on overall similarity rather than on shared characters. Preliminary molecular data indicate this species as disassociated from Micromeria s.str. and more closely related to the genus Mentha (Bräuchler, unpubl.) . However, results were not clear enough to make a final decision. The lack of a marginal vein as revealed by anatomical studies (Bräuchler, unpubl.) favours exclusion of M. cymuligera from the genus. The perfoliate inflorescence is another feature shared with Mentha rather than with Micromeria s.str., where the bracts tend to get reduced towards the tip of the inflorescence. The ecological range from what is known (humid alpine pastures, torrent beds) is similar to that of Mentha. None of the species of Micromeria s.str. occur in such a habitat. Whether this species should be included in Mentha or placed in a monotypic genus ("Cymularia") remains to be clarified. Govaerts & al. (2008) , seems faulty regarding material traced at W and WU, which represents Clinopodium thymifolium (Scop.) Kuntze or a closely related species. We were, however, unable to consult the reference and relevant material at PAD or LE. Note. -Two sheets of M. debilis Pomel exist at MPU, one of which has been labelled "holotype" when the types were databased (MPU-004935*!). This is the richest "type collection". Since there is no original label bearing Pomel's handwriting on that sheet, it is not considered to be suitable to serve as a lectotype. The second sheet bears two individuals each labelled with a different barcode (left hand: MPU-005512*!; right hand: MPU-004936*!) and labels written by Pomel and Maire respectively. The right hand individual is a bit richer and has more leaves on it. It therefore is chosen as lectotype here. Webb & Berthel. Note. -This name was omitted by Pérez (1978) and all other treatments so far. This might be due to its listing in a footnote of the protologue of M. kuegleri. Doroszenko (unpubl. Ph.D. thesis Univ. Edinburgh 1986) placed the basionym in synonymy to M. helianthemifolia, which is followed here. Note. -Davis (1982) cited the holotype at B unseen and an isotype at G seen. Although the holotype was listed as extant in Edmondson & Lack (1977) , it could not be traced at B and probably has been destroyed. The holotype of M. elliptica var. nana (or more probably a fragment thereof), however, was traced at B, whereas it was not listed in Edmondson & Lack (1977) . Obviously the two taxa have been confused during compilation of the list of Koch types present at B for that publication. The identity of the (fragmentary) "isotype" at G is questionable since the label indicates this as M. elliptica var. nana as well and provides only cryptic evidence for the specimen being a type ("H.C.K." =? Herbarium Carolus Kochii). No original material of the typical variety could be traced at B, G, GOET, P or W. Since new collections (by T. Dirmenci and colleagues) raised doubts about infraspecific classification, we decided to leave this name untypified until a more detailed investigation has been done. Note. -This name has been proposed by Pérez (1978) for rejection in favour of M. varia Benth., the formal proposal, however, so far has not been published. At GOET a Roth specimen is present, almost identical to the type found in the Willdenow herbarium of B. Note. -According to the protologue ("nat. of the Balearic islands, introduced 1770 by Mr William Malcolm. Fl. June and July, G.H. h.") a preserved specimen from a plant of that name cultivated in the greenhouses at K prior to the description would be the first choice for a lectotype. No such specimen, however, is present at K or BM, where many specimens from plants cultivated at Kew Gardens prior to 1800 are kept. The diagnoses in Hort. Kew. vols. 1 & 2 were largely written by Dryander, who used a manuscript left by Solander (Britten 1912; Krok 1925) . In this manuscript (present at the Botany Library at BM), Thymus filiformis is stated as described from a Jacquin collection or a specimen from his herbarium (Roy Vickery, pers. comm). At BM there is a sheet in the Banks herbarium that contains three gatherings: the first labelled "Herb. Helvet.", i.e., a collection of (supposedly) Swiss plants, made by Dick, and purchased by Banks from Pitcairn in 1775; a second labelled "Hort. Pitcairne", cultivated at Pitcairn's garden and finally the third collection "Insulae Baleares. Jacquin". The original description by Solander most probably was based on this latter collection and the species later has been introduced to Kew Gardens by Malcolm. The Jacquin collection to our knowledge represents the only preserved part of the original material and therefore is designated as lectotype here. Nevertheless, the authorship for the species is to be attributed to Aiton ( McNeill & al. 2006: Art. 46.7, Ex. 35) . Morales (1993) Note. -One of currently three accepted species endemic to Madagascar. Traditionally included in Micromeria section Micromeria, they were omitted in the last synopsis of Micromeria by Morales (1993) . Morphological affinities with E African members of M. sect. Pseudomelissa were assumed previously (e.g., I. Hedge, pers. comm.) but more recent studies favour the placement in a new genus (Bräuchler, unpubl. data) . The lack of a marginal leaf vein along with several other features (e.g. ecology, growth form, inflorescence) supports exclusion from Micromeria as circumscribed here. 
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Note. -The whole M. graeca alliance is very variable, resulting in numerous synonyms especially for taxa described from the Italian islands and coasts. The infraspecific classification is far from being satisfactory. In accordance to the treatment in Flora Europaea (Ball & Getliffe 1972) many taxa described are accepted here for the time being at the rank of subspecies, but may not represent natural units. A thorough revision is badly needed. Most Micromeria taxa described by Lojacono-Pojero (1907) Note. -This seems to be one of the more distinct forms of the M. graeca alliance. There is no indication of the type in the protologue, which seems to be an abridged pre-print extract of the Amoenitates Italicae (Bertoloni 1819), since both numbering of the account and species diagnosis are exactly the same. In the latter treatment, the name Satureja fasciculata is cited in synonymy to T. fruticulosus along with two old Boccone names from specimens seen by Bertoloni in herb. DD Josephi & Cajetan Monti. Another specimen cited (Bertoloni 1819: 101) is one collected under the name Satureja fruticosa Cyrilli in Sicily by Bivona-Bernardi in 1806; it represents the only collection for which there is proof that it was in Bertoloni's posession when writing the original diagnosis. This specimen is preserved at BOLO, forming part of Bertoloni's "Hortus siccus Florae Italicae" (A. Managlia, pers. comm.) and in our opinion is the best choice for a lectotype. Note. -Pignatti (1982) includes Satureja graeca subsp. garganica in synonymy to M. canescens, which he recognizes as distinct species and in turn is listed in synonymy to M. graeca subsp. micrantha by Govaerts (1999) . This seems to be among the more distinct forms of M. graeca s.l. At G there is only one specimen of this taxon that could represent original material, though it is neither labelled with the name nor with Briquet's handwriting (G-00087140!). We therefore decided to wait until better material is available for typification. Note. -Pignatti (1982) includes this in synonymy to M. graeca subsp. graeca which is followed here after examination of material from the area of the type collection. When establishing a new subspecific name for this taxon Chater missed on the probable priority of M. thymoides De Not. (1844) Note. -Citation of the type is taken from Musselmann & Saoud (2004 Note. -In the protologue, types are stated to be deposited at AL and BM without indication of a holotype. Since the whereabouts of the AL specimen are unclear (see note under M. brivesii), the specimen preserved at BM is here designated as lectotype. In the protologue the collector erroneously is cited as L. G. Guichard, while in the introduction of the corresponding article and on the label of the lectotype he is cited as K. M. Guichard. Note. -A second syntype cited is Iranshahr & Moussavi 35809 (E!), which is according to the protologue a duplicate of the other one, but was distributed under a different number in a different year. Since the top set of Rechinger's collections is kept at W and the W specimen is illustrated in the protologue, it is here chosen as lectotype. Webb & Berthel M. helianthemifolia var. mary-annae P. Pérez & G. Kunkel in Cuad. Bot. Canaria 26-27: 27. 1976 Note. -Some authors (e.g., Seybold 1988) preferred to divide this tropical African to Arabian taxon into two to five more narrowly delimited species, but Ryding (2007) recognizes only one species with three varieties. The large and widespead var. imbricata is extremely polymorphic, and much more variable than the Mediterranean species of the genus. However, Ryding (2007) was not able to detect any discontinuities in the variation. Different forms may grow together and appear to be distinct at some localities, while intermediates are common at other localities. Ryding (2007) suggested that this variation pattern may be explained by partial autogamy. It does also seem uncertain whether M. imbricata is distinct from the Mediterranean M. graeca. Apparently there has been a confusion of specimens which he discovered just after printing of the concerned chapter. His corrections on p. 731 simply are to be understood as advices for correct application of the names he generated on p. 374. However, the Micromeria names on p. 374, sometimes have been regarded erroneously as illegitimate (Pérez 1978; Govaerts & al. 2008) . From a nomenclatural point Bentham's correction is irrelevant, since the fascicule containing p. 731 has been published in April 1835 while the one containing p. 374 was printed in May 1834 (Stafleu & Cowan 1976) . The correct names read M. lanata (Chr. Sm. ex Link) Benth. and M. tenuis (Chr. Sm. ex Link) Benth. respectively. The typifications by Pérez (1978) remain unaffected because they are linked to the basionym not the combination. The situation is further blurred by the fact that Webb & Berthelot when newly describing M. benthamii included the names "M. lanata Benth., Lab., p. 374 non Chr. Smith" and "M. tenuis Benth., Lab. p. 731, non Link" in synonymy. At C the original set of Chr. Smith's collections is present including several specimens labelled with the name "Satureja lanata". Choice of a lectotype from this material could make the neotype designation superfluous. This requires, however, a thorough study of comprehensive herbarium material including the neotype which is beyond the focus of this study. 'Puntallana'", 20.7.1975, Fernández (ORT 6574 ; isotype: TFC). Webb & Berthel. subsp with the same name by P. H. Davis written in 1979. The specimen is listed as examined syntype in Flora of Turkey (Davis 1982) under the synonymy to M. myrtifolia. The locality (except ?"Piankaifa") is not written on the specimen but taken from Davis (1982) . The name M. graeca subsp. lycia was never published and the typification apparently never was made. Therefore the lectotype is formally designated here. The other syntype at WU ("Gölbaschi", 29.5.1882, Luschan") Harley & Hall (2001) did not conform to Art. 7.11 (McNeill & al. 2006) . Starting from 1.1.2001 the code requires an explicit statement "designated here/hic designatus" or equivalent in the typification. Therefore the lectotype is formally designated here by R. Harley. Note. -The type of this species seems to lack not only leaves and corollas but also bracteoles, a characteristic feature for Micromeria as circumscribed here. The species is to be excluded from Micromeria and in our opinion should not have been described given the poor material it is based on. The characters come closest to those of Mentha species.
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[M. melitensis Tin. in L. Chodat in Bull. Soc. Bot. Geneve, ser. 2, 15: 245. 1924 fig. 1-4 . 1872 = Clinopodium serpyllifolium (M. Bieb.) Kuntze s.l.
Note. -Peyritsch unintentionally described this species in an article dealing with floral abnormities ("Über Pelorienbildung") based on a plant raised at the Botanical Garden Vienna from seeds sent by Kotschy. Along with a drawing of a flowering shoot he provided flower details, thus establishing an illustration with analysis ( McNeill & al. 2006: Art. 42.4) . Additionally a cryptic diagnosis is provided: "Die zygomorphen Blüthen von Micromeria microcalyx waren mit kleinen atrophischen Staubgefässen versehen". The synonymy provided here is provisionally until the revision of the Clinopodium serpyllifolium group is completed. Note. - Meikle (1985) cites the type from P as unseen: "In collibus aridis insulae Melitae copiosissime" which is merely a citation from the protologue. Dumont D'Urville however cites two collections (which are regarded to be syntypes) from the herbaria of Tournefort and Vaillant
